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[57] ABSTRACT 

An image recording and reproducing apparatus includes a 
recording processing unit for receiving video signals in at 
least two different modes, and for recording the received 
video signals together with mode signals indicating the 
mode of the video signals. A signal reading unit reads a 
video signal and the corresponding mode signal recorded by 
the recording processing unit, and a detecting unit detects 
the mode of the video signal from the mode signal read by 
the signal reading unit. A generation unit generates a signal 
based on the video signal in accordance with the detected 
mode of the video signal such that the generated signal has 
a format that corresponds to the mode of the video signal. 
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IMAGE RECORDING AND REPRODUCING According to one aspect of the present invention, there is 

APPARATUS provided an image recording and reproducing apparatus, 

comprising: recording processing means for receiving video 

This application is a continuation of application Ser. No. signals in at least two different modes, and for recording the 

08/426,175, filed Apr. 21, 1995, now abandoned. 5 received video signals together with mode signals indicating 

the mode of the video signals; signal reading means for 

BACKGROUND OF THE INVENTION reading a video signal and the corresponding mode signal 

p . . , f . recorded by the recording processing means; detecting 

1. Meld ot the Invention means fof detecting the mode of the signal from the 

The present invention relates to an image recording and 10 moc j e signal read by the signal reading means; and genera- 
reproducing apparatus having the capability of recording tion means for generating a signal based on the video signal 
and reproducing image signals in different formats. in accordance with the detected mode of the video signal 

2. Description of the Related Art such that the generated signal has a format that corresponds 
One known technique for recording and reproducing to the mode of the above-described video signal. 

video signals supplied by a plurality of image pickup 15 According to another aspect of the invention, there is 

systems is a stereoscopic image recording/reproducing sys- provided an image recording and reproducing apparatus, 

tem. In such a system, during a recording operation, video further including notifying means for showing the detected 

signals supplied from a plurality of image pickup systems mode of a video signal. 

(right and left image pickup systems) are switched in such According to still another aspect of the invention, there is 

a manner that right and left images are alternately recorded 20 prov i ded an i magc reC ording and reproducing apparatus, 

for each field, and, during a reproducing operation, right and further including conversion means for converting a video 

left images are reproduced in a time-division fashion using signal read by the sigQal rea ding means into a video signal 

a liquid crystal shutter or a similar technique, thereby m another mode, and outputting the resultant video signal, 

reproducing a stereoscopic image. In another known When videQ si k [n at ^ ^ modes ar£ 

technique, video signals supplied from a plurality of image 25 ^ ^ fecordi ssin mea a si ^ indicating 

pickup systems are recorded using separate recording sys- ^ modc of 

each video signal is added to each video signal, 

terns while maintaining synchronization. The v,deo signals and ^ yideo ^ ^ m rccorded ^ ^ ^ mode 

are reproduced in a polarized fashion while maintaining SJ h Dufi a ducm 0pcrat 4, the signa i reading 

synchronization among the .video signals. Users can view a means ^ ^ recorded ^ ddecti means 

stereoscope image through polarization spectacles. 30 ^ ^ rf ^ ^ ^ ^ geQe ration means 

However, these techniques are only for recording and generates a signal in a format that corresponds to the 

reproducing a stereoscopic image, and they do not have the detected mode of the video signal and also corresponds to 

capability of, for example, recording and reproducing video the type of an output device, wherein the information about 

signals provided by a multifunction image pickup system. t he type of the output device is input via an input means. In 

For example, conventional techniques do not have the 3 a preferred embodiment of the invention, when the recorded 

capability of taking a picture through a plurality of imaging s j gQa j i s read and output , the mode of the recorded video 

optical systems in such a manner that the view field of each s i gaa i ]& detected and indicated. In still another preferred 

imaging system has a partiallyK)verlapped region so that an embodiment of the invention, when the above-described 

image with a modified aspect ratio or a panoramic image can recorded signal is read and output, the signai is output after 

be reproduced. video signal is converted into another mode. 

Multifunction image pickup systems provide output sig- According to another aspect of the present invention, an 

nals in various formats such as a panoramic video signal, a image pickup apparatus is provided that comprises a plu- 

modified aspect ratio video signal, a high definition video rality of image pickup means for picking up respective 

signal, a stereoscopic video signal, etc., which can be 45 image, image pickup mode control means for controlling an 

switched as required. To handle video signals provided by i ma g e pickup mode, having at least two modes selected from 

the multifunction image pickup system, an image recording a group including a mode in which a stereoscopic image is 

and reproducing apparatus must have the capability of picked up via a plurality of image pickup means, a mode in 

recording a mixture of video signals in various formats, and which a panoramic image is picked up, a mode in which an 

the capability of, during a reproducing operation, providing 5Q image having a modified aspect ratio is picked up, and a 

an output signal in a suitable format depending on the type mo de in which a high definition image is picked up, and 

of video signal to be reproduced and also depending on the selection means for selecting one of the modes associated 

type of output apparatus used. with the imagc pickup mode control means. 

SUMMARY OF THE INVENTION According to yet another aspect of the present invention, 

55 a method of reproducing information from a recording 

It is an object of the present invention to solve the above medium storing a video signal and a mode signal indicating 
problem. More specifically, it is an object of the present the mode in which the video signal was generated is pro- 
invention to provide an image recording and reproducing vided. The method comprises the steps of reading the video 
apparatus having the capability of recording in various signal and the mode signal from the recording medium, 
formats video signals supplied by an image pickup apparatus so detecting the mode of the video signal from the mode signal 
having a plurality of imaging optical systems and also and generating an output signal based on the video signal in 
having the capability of, during a reproducing operation, accordance with the detected mode, so that the output signal 
providing an output signal in a suitable format depending on has a format corresponding to the mode of the video signal, 
the type of the recorded video signal and also depending on According to yet another aspect of the present invention, 
the type of output apparatus used. 6 s a method of processing an image is provided. The method 

The above objects are achieved by the present invention comprises the steps of selecting an image pickup mode from 

having various aspects as described below. a group of image pickup modes including at least two of: a 
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mode in which a stereoscopic image is picked up, a mode in the recording and reproducing apparatus 100. In addition to 
which a panoramic image is picked up, a mode in which an the video signal, an image mode signal indicating the image 
image having a modified aspect ratio is picked up, and a acquisition mode associated with the video signal is also 
mode in which a high definition image is picked up, and output to the recording and reproducing apparatus 100. The 
controlling a plurality of image pickup units to operate in 5 image acquisition modes include, for example, a stereo - 
accordance with the selected image pickup mode to produce scopic image mode, a modified aspect ratio image mode, a 
an image signal panoramic image mode, a high definition image mode, etc. 

The recording and reproducing apparatus 100 records the 
image mode signal together with the video signal. During a 



BRIEF DESCRIPTION OF THE DRAWINGS 



FIG. 1 is a block diagram illustrating a recording and 10 reproducing operation, the recording and reproducing appa- 

reproducing system including an image recording and repro- ratus 100 reads the recorded video signal as well as the 

ducing apparatus according to a first embodiment of the associated image mode signal, and generates a video signal 

present invention; in a format that matches the type of output device 300 to 

FIG. 2 is a block diagram illustrating the general con- which the generated video signal is supplied. The output 

figuration of an image recording and reproducing apparatus 15 device 300 may be, for example, a device having a liquid 

according to a first embodiment of the present invention; crystal shutter, an HMD (human mounted display), etc. In 

FIGS. 3(a)-(c) illustrate some examples of the contents addition to the video signal, a control signal is also supplied 

displayed on a display panel of the apparatus shown in FIG. t0 thc out P ut device 300 For example, in the case where a 

2- stereoscopic image is displayed via a liquid crystal shutter, 

'HO. 4 is a block diagram illustrating the general con- 20 * co g 1 si 8 nal re< * uired t0 drive the U <> uid cf y slal is 3130 

figuration of a multifunction input device (200) shown in SU ^ P 16 

FIG i- Referring to FIG. 2, the basic configuration of the record - 

HGS. 5(<iH<0 are schematic representations of signals m S reproducing apparatus 100 is next described. FIG. 2 

recorded by the image recording and reproducing apparatus „ * a ^diagram illustrating the general configuration of 

according to the first embodiment of the present invention; 25 the recording and reproducing apparatus 100. The recording 

T-t^ t • ■ i i « * ,„ t 4 . \. - and reproducing apparatus 100 is divided into a recording 

FIG. 6 is a block diagram illustrating the general con- t1ft r A a a - „ mnL ^ru a- * 

- e f 6 - , * j * s™n\ . * i . part 100a and a reproducing part 1006. The recording part 

figuration of an example of an output device (300) including . , . r . *\ *a? j 

100*7 includes recording signal generation means 101 and 

a liquid crystal shutter; , ♦ j . *u j- 

n 3 ' signal recording means 102 connected to the recording 

FIG. 7 is a schematic representation of an HMD attached 30 signal generation means 101. 

to a use r, ^ e recording signal generation means 101 generates a 

FIGS. 8(0) and (b) 1 are schematic : representations of an recording signal 

in accordance with a video signal and an 

output image provided through modified aspect ratio video associated image mode signal received from thc mu l t ifunc- 

signal generation means (204) shown m FIG. 4; tion {nput device 200 Thc generated recordillg signa] is 

FIG. 9 is a schematic representation of a high definition 35 mput to the signal recording means 102. The signal record- 
image generated by high definition video signal generation mg means 10 2 records the received signal on a recording 
means (205) shown in FIG. 4; medium 103. Examples of the recording medium 103 

FIG. 10 is a schematic representation of an example of a include, but are not limited to, a magnetic tape, a disk, and 

signal recorded by the image recording and reproducing a memory device. 

apparatus according to the first embodiment of the present 40 7^ reproducing part 1006 comprises signal reading 

invention; means 104, image mode detecting means 105, display mode 

FIGS. 11(a) and (b) are schematic representations of a input means 106, and display signal generation means 107. 

conversion process associated with a panoramic image; The signal reading means 104 reads a signal recorded on the 

FIG. 12 is a block diagram illustrating the general con- 45 recording medium 103, and outputs a video signal to the 

figuration of an image recording and reproducing apparatus display signal generation means 107, and also outputs an 

according to a second embodiment of the present invention; image mode signal to the image mode detecting means 105. 

FIG. 13 is a schematic representation of an example of an ima g e modc detecting means 105 detects an image 

image processed by the apparatus shown in FIG. 12 and mode fr° m tne received image mode signal and supplies the 

printed on a piece of paper; and 50 detected signal to thc display mode input means 106 and thc 

FIG. 14 is a block diagram illustrating the general con- dis P la y si S nal g enerati °n means 107. 

figuration of an image recording and reproducing apparatus The display mode input means 106 displays, on a display 

according to a third embodiment of the present invention. panel 10, a selection menu corresponding to the image mode 

detection signal received from the image mode detecting 
55 means 105, as shown in FIGS. 3a, 3b, and 3c. FIG. 3a 
illustrates an example of the contents displayed on the 

Referring to the accompanying drawings, preferred display panel 10 for the case where a stereoscopic image 

embodiments of the present invention are described below. mode has been detected. In the example shown in FIG. 36, 

FIG. 1 is a block diagram illustrating an example of a a panoramic image mode has been detected. In the case of 

recording and reproducing system including an image go ^G. 3c, a high definition image mode has been detected. A 

recording and reproducing apparatus according to a first user selects a type of the output device 300 from the menu 

embodiment of the present invention. The recording and displayed on the display mode input means 106. 

reproducing system includes a recording and reproducing The display signal generation means 107 generates a 

apparatus 100, a multifunction input device 200, and an signal suitable for the output device 300 from the video 

output device 300. 55 signal and image mode detection signal received from the 

The multifunction input device 200 acquires an image and signal reading means 104 as well as the signal indicating the 

outputs a video signal associated with the acquired image to type of the output device 300 selected via the display mode 
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input means 106. The generated signal also includes a only by the right eye of an observer, and the image obtained 

control signal required in a display operation. by the left imaging system is displayed in such a manner that 

Referring to FIG. 4, the basic configuration of the mul- the image can be viewed only by the left eye of the observer, 
tifunction input device 200 is described below. FIG. 4 is a so that the observer can view a stereoscopic image, 
block diagram illustrating the general configuration of the 5 The stereoscopic video signal generation means 203 corn- 
multifunction input device 200. In this figure, reference bines the video signals given by the left and right imaging 
numerals 230L and 230R denote left and right imaging optical systems 230L and 230R into one video signal in such 
optical systems comprising, for example, a zoom lens. a manner that left and right field signals appear alternately 
Reference numerals 210L and 210R denote left and right in such an order, Rl, L2, R3, L4, . . . and so on. Alternatively, 
image sensors comprising a solid-state image sensor or an i° the left and right video signals are recorded in parallel on 
image pickup tube. Reference numeral 202 denotes a con- separate recording tracks as shown in FIG. Sd. 
troller responsible for controlling the entire input system, wheD a video signal recorded in the format shown in FIG. 
The controller 202 adjusts the characteristics of the imaging $ c j s reproduced, the video signal is input to a display device 
optical systems 230L and 230R in such a manner as to 32 suc h as shown in FIG. 6, and the field signal 33 is input 
minimize the difference in characteristics, such as 15 to the shutter driving means 31 so that left and right images 
magnification, between these two imaging optical systems. are switched by a liquid crystal shutter 30 which is driven by 
The controller 202 also adjusts the convergence angle 20 by lhe driving means 31 in response t0 the field signal 33. When 
controlling the right and left optical axes 220L and 220R via the video signal of fields R1? R5j snown ^ F1G 5c 
a driving system (not shown). are displayed on the display device 32, the left side of the 

Reference numeral 201 denotes image mode inputting 20 liquid crystal shutter 30 is closed, and the right side is 

means used to designate an image mode such as a stereo- opened. On the other hand, when the video signal of fields 

scopic image mode, a panoramic image mode, or a high L2, L4, L6, . . . shown in FIG. Scare displayed on the display 

definition image mode. A signal indicating the designated device 32, the left side of the liquid crystal shutter 30 is 

image mode is input to the controller 202 and switching opened, and the right side is closed. As a result, an observer 

means 206. The controller 202 performs required adjustment 25 can view the image obtained by the right imaging system 

such as the adjustment of the convergence angle 29 of the 230R only via his/her right eye, and the image obtained by 

imaging optical systems 230L and 230R depending on the the left imaging system 230L only via his/her left eye, and 

designated image mode, and supplies video signals received ihus he/she can view a stereoscopic image, 

via the right and left image sensors 210R and 210L to the A ste reoscopic image can also be observed via an HMD 

stereoscopic video signal generation means 203, the pan- 30 20 such as shown in FIG. 7. In this case, video signals 

oramic and modified aspect ratio video signal generation obtained by the left and right imaging systems 230L and 

means 204, and the high definition video signal generation 230R are displayed separately on left and right display units 

means 205. The image generation means 203, 204, and 205 230'L and 230'R. For this purpose, the video signals 

process the received video signal, and supply the resultant obtained via the imaging optical systems 230L and 230R are 

signal to video signal switching means 206. recorded in parallel as shown in FIG. Sd, and these video 

The video signal switching means 206 selects a video signals are reproduced in parallel during a reproducing 

signal from those provided by the signal generation means operation so as to provide a stereoscopic image. In this way, 

203, 204, and 205 corresponding to the image mode desig- the stereoscopic video signal generation means 203 converts 

nated via the image mode inputting means 201, and supplies ^ an input video signal into a stereoscopic video signal, 

the selected video signal to the recording and reproducing panoramic and modified aspect ratio video signal 

apparatus 100. The above-described basic configuration of generation means 204 controls the convergence angle 28 via 

the multifunction input device 200 is only one of possible a driving system ( not showrj ) m such a manner ^ t0 ad j ust 

examples, and the invention is not limited to such a con- the width of the overlapping region 50 shown in FIG. 8<z, 

figuration. ^ thereby synthesizing an image 52 having an arbitrary desired 

Referring to FIGS. 5(a)-(d) t the video signals processed aspect ratio, such as that shown in FIG. 8£>, from the 

and generated by the stereoscopic video signal generation right-side image 51R obtained via the right imaging optical 

means 203, the panoramic and modified aspect ratio video system 230R and the left-side image 51L obtained via the 

signal generation means 204, and the high definition video left imaging optical system 230L. 

signal generation means 205 are discussed below. 5Q In the high definition modej the image of the same 

First, the operation of the stereoscopic video signal gen- object is acquired by both left and right imaging optical 

eration means 203 is described referring to FIGS. S{a)~{d). systems 230L and 230R. The output signals of the left and 

FIG. 5a illustrates a video signal obtained by the right right image sensors 210L and 210R are sampled by the high 

imaging optical system 230R, wherein the video signal definition video signal generation means 205 with different 

includes signals of a first field Rl, a second field R2, . . . and 55 timing, so that there is a phase difference between the videos 

so on. FIG. Sb illustrates a video signal obtained by the left signals obtained by these image sensors of an amount 

imaging optical system 230L, wherein the video signal corresponding to a half pixel pitch in both horizontal and 

includes signals of a first field LI, a second field L2, ... and vertical directions. The high definition video signal genera - 

so on. tion means 205 combines the left image sampling points and 

In general, a stereoscopic image is generated in such a 60 the right image sampling points into one image in such a 

manner that a plurality of (left and right) imaging systems manner as shown in FIG. 9, thereby generating a high 

separately acquire or pick up images of the same object, and definition image 40 having a resolution equivalent to that 

each image is projected onto the image sensor of each obtained by an image sensor having twice as many pixels as 

imaging system, wherein there is parallax between the the image sensor 210L or 210R. 

images of the object obtained by the left and right imaging 65 Referring to FIG. 10, a specific example of an operation 

systems. The image obtained by the right imaging system is of recording and reproducing video signals generated by the 

displayed in such a manner that the image can be viewed multifunction input device 200 is described below. 
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FIG. 10 illustrates a signal recorded on a recording 
medium 103 of the recording and reproducing apparatus 100 
for the case where the multifunction input device 200 
acquires images while switching the image mode in the 
order of a stereoscopic image mode — a panoramic image 
mode — a high definition image mode. 

The recording signal generation means 101 of the record- 
ing and reproducing apparatus 100 acquires a video signal 
generated by one of video signal generation means 203, 204, 
205 corresponding to the image mode designated by the 
image mode inputting means 201 of the multifunction input 
device 200 and also acquires a signal indicating the desig- 
nated image mode. The recording signal generation means 
101 generates a recording signal in accordance with the 
above-described signals. As shown in FIG. 10, the recording 
signal of each image mode consists of a header portion 
located at the beginning and a video signal portion following 
the header portion, wherein the header portion contains a 
mode signal indicating the image mode associated with the 
video signal following it. In the example shown in FIG. 10, 
the recording signal simply contains video signals and 
associated mode signals. However, the recording signal may 
also contain information about the aspect ratio of the video 
signal or information about the amount of one field data. 
Furthermore, in the example shown in FIG. 10, the stereo- 
scopic image signal is recorded in the form of a time division 
stereoscopic image signal such as that shown in FIG. 5c. 

During a reproducing operation, the signal reading means 
104 reads a signal such as that shown in FIG. 10 from the 
recording medium 103, and transfers the obtained signal to 
the image mode detecting means 105. The image mode 
detecting means 105 examines the mode signal recorded in 
the header portion of the first signal, and detects that the first 
video signal is of the stereoscopic image mode, in this case. 
The image mode detecting means 105 then sends a stereo- 
scopic image mode detection signal to the display mode 
input means 106. In response to the stereoscopic image 
mode detection signal, the display mode input means 106 
displays a stereoscopic mode menu on the display panel 10 
as shown in FIG. 3tf. Thus, a user can know that the video 
signal is of the stereoscopic image mode. The user selects a 
proper display mode from the menu, and starts reproduction 
of the video signal. In the example shown in FIG. 3a, the 
liquid crystal shutter mode is selected as the display mode 
which is indicated by the selection marker. 

If the liquid crystal shutter mode is selected via the 
display mode inputting means 106, the display signal gen- 
eration means 107 outputs a video signal to the display 
device 32 shown in FIG. 6, and also outputs a field signal 33 
acting as a synchronizing signal to the shutter driving means 
31. 

In the case where the HMD mode is selected from the 
stereoscopic image mode menu shown in FIG. 3a , it is 
required to provide a full field video signal for both left and 
right signals as shown in FIG. Sd. To achieve the above 
requirement, the display signal generation means 107 gen- 
erates a field image signal R2 by interpolating the field 
image signals Rl and R3 contained in the time division 
stereoscopic image signal shown in FIG. 10, and generates 
a field image signal L3 by interpolating the field image 
signals L2 and L4 contained in the time division stereo- 
scopic image signal shown in FIG. 10. In this way, the 
display signal generation means 107 further generates 
required field image signals, and supplies the resultant video 
signal to the HMD 20 shown in FIG. 7. In the case where the 
stereoscopic image signal is recorded in the form such as 
that shown in FIG. Sd, the above-described interpolation is 
not required. 
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When the image mode detecting means 105 detects a 
mode signal indicating the panoramic image mode from the 
signal shown in FIG. 10, the image mode detecting means 
105 sends a panoramic image mode detection signal to the 

5 display mode input means 106. Then, a panoramic image 
mode menu such as that shown in FIG. 3b is displayed on 
the display panel 10 so as to notify the user that the image 
mode has changed into a panoramic image mode. The user 
selects a proper display mode from this menu. If, for 

to example, the 4:3-monitor mode is selected, the display 
signal generation means 107 reduces the panoramic image 
signal into a size corresponding to the monitor size as shown 
in FIG. 11, thereby generating a reduced panoramic video 
signal. 

15 If the image mode detecting means 105 detects a signal 
indicating the high definition image mode from the signal 
shown in FIG. 10, the image mode detecting means 105 
sends a high definition image mode detection signal to the 
display mode input means 106. A high definition image 

20 mode menu is displayed on the display panel 10, as shown 
in FIG. 3(c), and thus the user can know that the image mode 
has changed into a high definition image mode. The user 
selects a proper display mode from the menu. The display 
signal generation means 107 generates a video signal in a 

25 format that matches the selected display mode. 

In the embodiment described above, an image mode 
signal is recorded at the header portion located at the 
beginning of a video signal in each image mode, as shown 
in FIG. 10. However, the invention is not limited to that. An 

30 image mode signal may also be recorded at a footer portion. 
Furthermore, an image mode signal may recorded for each 
field, or each frame. 

In the recording and reproducing apparatus 100 according 

35 to the present embodiment, as described above, a signal 
indicating the image mode of a video signal in which the 
video signal is generated by the multifunction input device 
200 is recorded together with the video signal, so that the 
recorded video signal can be reproduced in a proper mode 

4Q corresponding to the image mode of the recorded video 
signal. Even in the case where various video signals in 
different image modes are recorded, the image mode of each 
video signal is displayed so that a user can know the change 
in the image mode, and thus the user can enjoy a video signal 

45 in any image mode by selecting a proper display correspond- 
ing to the image mode. 

Referring to FIG. 12, a second embodiment of the present 
invention is described below. FIG. 12 is a block diagram 
illustrating the general configuration of a recording and 

50 reproducing apparatus 120 according to the second embodi- 
ment of the present invention. In FIG. 12, elements that 
operate in the same manner as those in FIG. 2 are denoted 
by the same reference numerals as those in FIG. 2, and these 
elements will not be described here again. Instead of the 

55 display mode input means 106 of the recording and repro- 
ducing apparatus 100 shown in FIG. 2, output mode input- 
ting means 125 is provided in the recording and reproducing 
apparatus 120. Furthermore, instead of the display signal 
generation means 107, there is provided output signal gen- 

60 eration means 127 connected to field selection means 128, 
which is also an addition to the recording and reproducing 
apparatus 120 with respect to the recording and reproducing 
apparatus 100. 
The recording and reproducing apparatus 120 can operate 

65 when coupled with a printer, a film printing apparatus, or 
similar devices acting as an output device for outputting a 
reproduced signal. When the output mode inputting means 
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125 receives an image mode detection signal from the image oramic and modified aspect ratio video signal generation 

mode detecting means 105, a corresponding menu is dis- means 204, and the high definition video signal generation 

played on the display panel as in the first embodiment. A means 205, thereby generating a video signal. The generated 

user selects an appropriate output device from the menu. video signal together with a control signal added to the video 

Then, a signal indicating the output mode selected via the 5 signal depending on the display mode is output to the display 

output mode inputting means 125 is sent to the output signal device. 

generation means 127. ^ n tne recording and reproducing apparatus 140 according 

, , ... ■ , j 4 . t to the present embodiment, as described above, the mode of 

In accordance w lt h the image mode detection signal as an ^ ^ caQ be ^ mode 

well as the signal indicating the output mode, the output ^ ^ conve * ion processmg mea ns 131. Thus, a user 

signal generation means 127 converts an arbitrary field of "> caQ obsefve aa . duced in various forms ^ne- 

video signal, selected via the field selection means 128 from spon ding to a display device used. 

a video signal supplied by the signal reading means 104, into , n ^ aovwfcscribcd embodiment, the image conver- 

a format that matches the selected output mode. sion processmg means 131 mcludes the stereoscopic video 

FIG. 13 illustrates an example of an output video signal signal generation means 203, the panoramic and modified 

that has been processed by the recording and reproducing 15 aspect ratio video signal generation means 204, and the high 

apparatus 120. In this example, stereoscopic images 130L definition video signal generation means 205. However, the 

and 130R, a panoramic image 131, and a high definition present invention is not limited to such a configuration. The 

image 132 are printed on a piece of paper. image conversion processing means 131 may also include 

Now, a third embodiment of the present invention is another video signal generation means to generate a video 

described referring to FIG. 14. FIG. 14 is a block diagram 20 signal in an arbitrary format. As a matter of course, each 

illustrating the general configuration of a recording and video signal generation means described above may be 

reproducing apparatus 140 according to the third embodi- replaced with another type of signal generation means, 

ment of the invention. In FIG. 14, elements that operate in Furthermore, the functions of elements used in each 

the same manner as those in FIG. 2 are denoted by the same 25 embodiment described above may also be implemented by 

reference numerals as those in FIG. 2, and these elements means of software. 

will not be described here again. In the image recording and reproducing apparatus accord - 

The recording and reproducing apparatus 140 according ing to the present invention, as described above, when video 

to the present embodiment is a combination of a recording signals at least in two different modes are input to the 

and reproducing apparatus 100 shown in FIG. 2 and image 30 recording processing means, a signal indicating the mode of 

conversion processing means 131 including stereoscopic each video signal is added to the corresponding video 

video signal generation means 203, panoramic and modified signals. During a reproducing operation, the signal reading 

aspect ratio video signa generation means 204, and high means reads the recorded signal. The detecting means 

definition video signal generation means 205, wherein those detects the mode of the video signal. The generation means 

signal generation means are similar to those used in the 35 generates a signal in a format that matches the detected 

multifunction input device 200 shown in FIG. 4. In the mode of the video signal and also matches the type of output 

recording and reproducing apparatus 140 configured in this device input via an input means. Thus, it is possible to record 

manner, any type of input device can be used with the video signals in various modes acquired via an image pickup 

recording and reproducing apparatus, as long as the input apparatus having a plurality of imaging optical systems, 

device has the capability of outputting a video signal 40 During a reproducing operation, it is possible to obtain an 

acquired via a plurality of imaging optical systems. The output signal in a format that matches the recorded video 

recording and reproducing apparatus 140 receives a video signal and also matches the type of output device used, 

signal from an input device of such a type and records the The individual components shown in outline or desig- 

received video signal together with a mode signal indicating nated by blocks in the drawings are all well-known in the 

the image mode in which the video signal has been acquired, 45 image recording and reproducing arts, and their specific 

in such a format as shown in FIG. 5c. construction and operation are not critical to the operation of 

The recording and reproducing apparatus 140 also has the best mode for carrying out the present invention, 

capability of selecting a video signal mode during a repro- While the present invention has been described with 

ducing operation via the image conversion processing means respect to what are presently considered to be the preferred 

131. That is, a signal recorded on a recording medium 103 50 embodiments, it is to be understood that the invention is not 

is read by the signal reading means 104 and supplied to the limited to the disclosed embodiments. To the contrary, the 

image mode detecting means 146. The image mode detec- invention is intended to cover various modifications and 

tion signal indicating the image mode detected by the image equivalent arrangements included within the spirit and scope 

mode detecting means 146 is then supplied to the display of the appended claims. The scope of those claims is to be 

mode input means 106. In response to the image mode 55 accorded the broadest interpretation so as to encompass all 

detection signal, the display mode input means 106 displays such modifications and equivalent structures and functions, 

a corresponding image mode on the display panel. A user What is claimed is: 

judges whether the displayed image mode correctly corre- 1. An image pickup apparatus, comprising: 

sponds to an output device to be used. If not, the user a pair of image pickup means for picking up respective 

designates a correct mode via the image mode detecting so images; 

means 146. The image mode detecting means 146 then image pickup mode control means for controlling said 

notifies the image conversion processing means 131 of the pair of image pickup means, said pair of image pickup 

designated image mode. means having at least the following modes: 

In accordance with the mode designated by the image a mode in which a stereoscopic image is picked up by 

mode detecting means 146, the image conversion processing 65 said pair of image pickup means; and 

means 131 transfers the received video signal to one of the a mode in which a panoramic image is picked up by 

stereoscopic video signal generation means 203, the pan- said pair of image pickup means; 



12/20/2002, EAST Version: 1.03.0002 



6,141,036 



11 



12 



a mode in which a modified aspect ratio image is picked 
up by said pair of image pickup means; 

a mode in which an HDTV image is picked up by said 
pair of image pickup means; 

selection means for selecting one of the modes asso- 
ciated with said image pickup mode control means; 

change means for changing a relative angle between 
optical axes of said pair of image pickup means 
according to the mode selected by said selection 
means; and 

recording means for recording a mode signal of said 
selection means together with an image signal picked 
up in the selected mode. 

2. An image pickup apparatus according to claim 1, 
further including reproducing means for reproducing the 
signals recorded by said recording means. 

3. An image pickup apparatus according to claim 2, 
further including reproducing mode switching means for 
switching the reproducing mode depending on the output 
signal of said reproducing means. 

4. A method of processing an image, said method com- 
prising the steps of: 

selecting an image pickup mode from: a mode in which a 
stereoscopic image is picked up; a mode in which a 



panoramic image is picked up, a mode in which a 
modified aspect ratio image is picked up; and a mode 
in which an HDTV image is picked up; 

controlling a pair of image pickup units to operate in 
5 accordance with the selected image pickup mode to 
produce an image signal; 

changing a relative angle between optical axes of said pair 
of image pickup units according to the mode selected 
by said selecting step; and 
10 recording on a recording medium a mode signal indicat- 
ing the selected image pickup mode together with the 
image signal. 

5. A method according to claim 4, further comprising the 
step of reproducing the recorded signals. 

15 6. A method according to claim 5, further comprising the 
step of processing the reproduced image signal in accor- 
dance with the reproduced mode signal and outputting the 
processed signal to an output device. 

7. A method according to claim 6, wherein said processing 

20 step further comprises processing the reproduced image 
signal in accordance with the type of output device to which 
the processed signal will be output. 
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